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DETAILED ACTION 
Introduction 

1 . This action is in response to the amendment filed 12-19-2005. Claims 1-14 have 
been canceled and claims 15-49 have been added. Claims 15-49 are pending. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

3. Claims 15-17, 19, 21-23, 25-30, 32-35 and 37, 39, 41-46, 48-49 are rejected under 
35 U.S.C. 102(e) as being anticipated by Nagata et al. (US PAT. 5,974,154). 

Consider claim 15, Nagata teaches an apparatus for generating a delayed 
output digital audio signal from an input digital audio signal, the apparatus comprising: 

a first delay module (see fig.2, (61)) adapted to apply a first amount of delay to the 
input digital audio signal (20) to generate a partially delayed digital audio signal, wherein 
the first delay module (61 ) is adapted to select the first amount of delay from a plurality 
of available first delay values (GD1-GDn) separated from one another by increments at 
a first resolution level (it has a chance by adjusting the state of switch matrix 45, the 
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dials 41 , 48 and 49 and the command switch 50 by microcomputer 65 and see col. 4 
line 60-col.5 line 67); and 

a second delay module (71 ) adapted to apply a second amount of delay to the 
partially delayed digital audio signal to generate the delayed output digital audio signal, 
wherein the second delay module (71 ) is adapted to select the second amount of delay 
from a plurality of available second delay values (GR1-GRn) separated from one 
another by increments at a second resolution level different from the first resolution level 
(it has a chance by adjusting the state of switch matrix 45, the dials 41 , 48 and 49 and 
the command switch 50 by microcomputer 65 and see col. 6 line 7-col.7 line 27). 

Consider claim 33, this is a method claim corresponding to apparatus claim 15. See 
previous apparatus claim 1 5 for rejection. 

Consider claims 16-17 and 34-35, Nagata teaches that the total range of the 
plurality of available second delay values at the second resolution level is substantially 
equal to each increment at the first resolution level (it has a chance by adjusting the 
state of switch matrix 45, the dials 41 , 48 and 49 and the command switch 50 and see 
col. 4 line 60-col.5 line 67); and the first delay module (see fig.2, 61 ) comprises: 

a buffer (such as RAM) adapted to receive and store a plurality of digital values 
corresponding to the input digital audio signal such that each position in the buffer 
corresponds to a different one of the plurality of available first delay values (see co.4 
line 40-col.5 line 44); and 

a switch (45) having a plurality of input ports and an output port, wherein: 
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each input port is connected to receive a different digital value stored in the buffer (66); 
and the switch (45) is adapted to present one of the received digital values at its output 
port based on a first delay (61) control signal. 

Consider claims 19 and 37, Nagata teaches that the second delay module (see 
fig.2, 71) comprises: 

a plurality of digital filters (see fig.2, 73R1-73Rn and 73L1-73Ln), configured in 
parallel, each digital filter adapted to apply a different one of the plurality of available 
second delay values; and switch circuitry (45) adapted to select, based on a second 
delay control signal, one of the digital filters (see fig.2, 73R1-73Rn and 73L1-73Ln) 
to provide the second amount of delay (71 and it has a chance by adjusting the state of 
switch matrix 45, the dials 41 , 48 and 49 and the command switch 50 and see col. 4 line 
60-col.5 line 67). 

Consider claims 21-23 and 39, Nagata teaches that the switch circuitry (see fig.2, 
multipliers 621 -62n, 45, 50) comprises an input switch adapted to receive and forward 
the partially delayed digital audio signal (see fig.2, TD1-TDn) to only the selected digital 
filter (see col. 4 line 60-col.5 Iine67); and the switch circuitry (see fig.2, multipliers 621- 
62n, 45, 50) further comprises an output multiplexer having a plurality of input ports and 
an output port, wherein: each input port is connected to a different digital filter; and the 
output multiplexer (see fig.2, multipliers 621 -62n) is adapted to present the output from 
the selected digital filter at its output port (see col. 4 line 60-col.5 Iine67); and a control 
module (see fig.2, 65, microcomputer) adapted to generate first and second delay 
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(61 ,71) control signals used by the first and second delay modules to select the first and 
second amounts of delay (see col. 5 line 10-col. 6 line 61). 

Consider claims 25-29 and 41-45, Nagata teaches that the first delay module (see 
fig.2, 61) is a coarse delay module having a coarse resolution level; and the second 
delay module (71) is a tine delay module having a fine resolution level that is finer than 
the coarse resolution level ( it has a chance by adjusting the state of switch matrix 45, 
the dials 41 , 48 and 49 and the command switch 50 and see col. 4 line 60-col.5 line 67); 
and the first and second amounts of delay (see fig.2, (61 ,71 )) are applied to the input 
digital audio signal to create a relative delay between the delayed output digital audio 
signal and a second digital audio signal (see col. 4 line 60-col.5 line 67); and the 
delayed output and second digital audio signals are left and right ear signals (see fig.2, 
74R and 74L); and the coarse delay module is adapted to generate the second digital 
audio signal by delaying the input digital audio signal by a coarse delay value ( it has a 
chance by adjusting the state of switch matrix 45, the dials 41 , 48 and 49 and the 
command switch 50 and see col. 4 line 60-col.5 line 67); and the coarse delay value 
used to generate the second digital audio signal is different from the first amount of 
delay used to generate the partially delayed digital audio signal (it has a chance by 
adjusting the state of switch matrix 45, the dials 41 , 48 and 49 and the command switch 
50 and see col. 4 line 60-col.5 line 67). 

Consider claims 30 and 46, Nagata teaches that a control module (see fig.2, 65, 
microcomputer) adapted to generate first and second delay control signals used by the 
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first and second delay modules to select the first and second amounts of delay, 
wherein: 

the first delay module (see fig. 2, 61) comprises: a buffer (61 , RAM) adapted to 
receive and store a plurality of digital values corresponding to the input digital audio 
signal such that each position in the buffer corresponds to a different one of the plurality 
of available first delay values (see col.4 line 42-col. 6 line 10); and a switch (45,50) 
having a plurality of input ports and an output port wherein: each input port is connected 
to receive a different digital value stored in the buffer (66); and the switch (45,50) is 
adapted to present one of the received digital values at its output port based on the first 
delay control signal (col. 5 line 45-col. 6 Iine61); the second delay module (71) 
comprises: a plurality of digital filters (73R1-73RI and 73L1-73Ln), configured in parallel, 
each digital filter adapted to apply a different one of the plurality of available second 
delay values; and switch circuitry (45, 50) adapted to select, based on the second delay 
control signal, one of the digital filters to provide the second amount of delay; and the 
total range of the plurality of available second delay values at the second resolution 
level is substantially equal to each increment at the first resolution level (it has a chance 
by adjusting the state of switch matrix 45, the dials 41 , 48 and 49 and the command 
switch 50 and see col. 4 line 60-col.5 line 67). . 

Consider claims 32 and 48, Nagata teaches that the first delay module (see fig. 2, 
61) is a coarse delay module having a coarse resolution the second delay module is a 
fine delay module having a fine resolution level that is finer than the coarse resolution 
level; 
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the first and second amounts of delay (61 ,71 ) are applied to the input digital audio 
signal to create a relative delay between the delayed output digital audio signal and a 
second digital audio signal (see col. 4 line 42-col.5 line 67); 

the delayed output and second digital audio signals are left and right ear signals (74L, 
74R); 

the coarse delay module is adapted to generate the second digital audio signal by 
delaying the input digital audio signal by a coarse delay value; the coarse delay value 
used to generate the second digital audio signal is different from the first amount of 
delay used to generate the partially delayed digital audio signal (it has a chance by 
adjusting the state of switch matrix 45, the dials 41 , 48 and 49 and the command switch 
50 and see col. 5 line 10-col.6 line 61). 

Consider claim 49, Nagata teaches an apparatus for generating a delayed output 
digital audio signal from an input digital audio signal, the apparatus comprising: 

(a) means (see fig.2, 61 ) for applying a first amount of delay to the input digital^audio 
signal to generate a partially delayed digital audio signal, wherein the first amount of 
delay is selected from a plurality of available first delay values separated from one 
another by increments at a first resolution level; and 

(b) means (71 ) for applying a second amount of delay to the partially delayed digital 
audio signal to generate the delayed output digital audio signal, wherein the second 
amount of delay is selected from a plurality of available second delay values separated 
from one another by increments at a second resolution level different from the first 
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resolution level (it has a chance by adjusting the state of switch matrix 45, the dials 41 , 
48 and 49 and the command switch 50 and see col. 4 line 60-col.5 line 67). 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been obvious 
at the time the invention was made to a person having ordinary skill in the art to which said 
subject matter pertains. Patentability shall not be negatived by the manner in which the invention 
was made. 

5. Claims 18 and 36 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Nagata (US PAT. 5,974,154) in view of Piatt (US PAT. 5,337,363). 

Consider claims 18 and 36, Nagata does not clearly teaches that the buffer is a 
first-in, first-out (FIFO) buffer adapted to receive a new digital value in the input digital 
audio signal at each clock cycle of the FIFO buffer. 

However, Piatt teaches that the buffer is a first-in, first-out (FIFO) buffer adapted 
to receive a new digital value in the input digital audio signal at each clock cycle of the 
FIFO buffer (see col.9 line 20-45). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to combine the teaching of Piatt in to Nagata to produce 
the sound being generated on a real time basis. 

6. Claims 20 and 38 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Nagata (US PAT. 5,974,154) in view of Gerzon (US PAT. 5,671,287). 
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Consider claims 20 and 38, Nagata does not clearly teach that the digital filters are 
all-pass filters having different phase shift values. 

However, Gerzon teaches that the digital filters are all-pass filters having different 
phase shift values (see figs 23a-23c and col. 33 line 25-col. 34 line 48 and col. 42 line 
5-45). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the teaching of Gerzon into the teaching of Nagata to 
provide a pseudostereo or directional dispersion effect with both low phasiness and a 
substantially flat reproduced total energy response. 

7. Claims 24 and 40 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Nagata (US PAT. 5,974,154) in view of Myers (US PAT. 4,817,149). 

Consider claims 24 and 40, Nagata teaches that the control module comprises a 
look-up table (LUT) (see fig.4) storing data that maps 3D positions to time delays; and 
the control module is adapted to: receive a specified 3D position value; retrieve a 
corresponding time delay value from the LUT based on the specified 3D position value 
(see col. 6 line 7-col. 7 line 27); and generate the first and second delay control signals 
on the retrieved time delay value (see fig. 2 and col. 4 line 60-col. 5 line 67); but Nagata 
fails to teach an interaural delay value. 

Mayer teaches an interaural delay value (see fig. 20 and col. 13 line 35-68). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to combine the teaching of Myers into the teaching of Nagata to 
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provide a binaural signal processing circuit and method which is capable of processing 
a signal so that a localization position of the sound can be selectively moved. 

8. Claims 31 and 47 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Nagata (US PAT. 5,974,154) in view of Piatt (US PAT. 5,337,363), Gerzon (US 
PAT. 5,671,287) and Myers (US PAT. 4,817,149). 

Consider claims 31 and 47, Nagata teaches that the switch circuitry comprises: 
an input switch (45,50) adapted to receive and forward the partially delayed digital audio 
signal to only the selected digital filter (621 -62n); and an output multiplexer (61, 71) 
having a plurality of input ports and an output port, wherein: each input port is 
connected to a different digital filter (621-62n); and the output multiplexer (61, 71) is 
adapted to present the output from the selected digital filter at its output port (it has a 
chance by adjusting the state of switch matrix 45, the dials 41 , 48 and 49 and the 
command switch 50 and see col. 4 line 60-col.5 line 67); the control module (65, 
microcomputer) comprises a LUT storing data that maps 3D positions to time delays; 
and the control module (65, microcomputer) is adapted to: receive a specified 3D 
position value; retrieve a corresponding time delay value from the LUT based on the 
specified 3D position value; and generate the first and second delay control signals on 
the time delay value (see col. 5 line 45-col. 6 line 61); but Nagata does not clerly 
teaches that the buffer is a FIFO buffer adapted to receive a new digital value in the 
input digital audio signal at each clock cycle of the FIFO buffer; and the digital filters are 
all-pass filters having different phase shift values; and interaural delay value. 
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However, Piatt teaches that the buffer is a first-in, first-out (FIFO) buffer adapted 
to receive a new digital value in the input digital audio signal at each clock cycle of the 
FIFO buffer (see col.9 line 20-45). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to combine the teaching of Piatt in to Nagata to produce 
the sound being generated on a real time basis. 

Further, Gerzon teaches that the digital filters are all-pass filters having different 
phase shift values (see figs 23a-23c and col. 33 line 25-col. 34 line 48 and col. 42 line 
5-45). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to combine the teaching of Gerzon into the teaching of 
Nagata to provide a pseudostereo or directional dispersion effect with both low 
phasiness and a substantially flat reproduced total energy response. 

Furthermore, Mayer teaches an interaural delay value (see fig. 20 and col. 13 line 
35-68). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to combine the teaching of Myers into the teaching of Nagata to 
provide a binaural signal processing circuit and method which is capable of processing 
a signal so that a localization position of the sound can be selectively moved. 
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Response to arguments 

9. Applicant's arguments filed 12-1 9-2005 have been fully considered but they are 
not persuasive. 

Regarding claim 15, applicant argued in substance that in Nagata delay unit 61 
and delay unit 71 do not produce different delays, "since Nagata discloses in Fig. 2 that 
(1 ) copies of the digital audio input signal at input terminal 20 are applied directly to both 
adder 14 and adder 15, (2) the digital audio output signal from adder 14 is applied 
directly applied to delay unit 61 and (3) a copy of the digital audio output signal from 
adder 15 is applied directly applied to delay unit 71" (remarks, pages 2-3). 

The examiner's response is as follows. In Nagata, input signal 20 is first delayed 
by delay unit 61 and then further delayed by delay unit 71 . Nagata teaches the delay 
unit 61 reads out the data "after a given time interval, thereby achieving the signal 
delay" (col. 4, lines 57-59). Nagata further teaches the delay unit 71 reads out the data 
"after a given time interval, thereby achieving the signal delay in the manner similar to 
the preceding delay unit 61" (col. 5, lines 19-21). Since, Nagata does not describe the 
latter a given time interval (second delay) as the same time interval (first delay) and 
Nagata distinguishes (e.g. TD1 - TDn (the delays produced by delay unit 61) are 
different from TR1 - TRn (the delays produced by delay unit 71)). Clearly the delay 
produced by the first time interval is different from the delay that was produce by the 
second time interval. 

Regarding the argued first increment and second increment (remarks, page 3), 
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The examiner's response is as follows. Since, Nagata does not describe the latter a 
given time interval (second delay) as the same time interval (first delay) and Nagata 
distinguishes (e.g. TD1 - TDn (the delays produced by delay unit 61) are different from 
TR1 - TRn (the delays produced by delay unit 71 )). Clearly the delay produced by the 
first time interval is different from the delay that was produce by the second time 
interval. Therefore, first increment and second increment will be occurred in the first 
delay element and second delay element by a common microcomputer (see col. 4 line 
42-col. 5 line 67). 

As discussion in the rejection of claim 1 5, Nagata (1 54) teaches that an 
apparatus for generating a delayed output digital audio signal from an input digital audio 
signal, the apparatus comprising: 

a first delay module (see fig. 2, (61 )) adapted to apply a first amount of delay to the 
input digital audio signal (20) to generate a partially delayed digital audio signal, wherein 
the first delay module (61 ) is adapted to select the first amount of delay from a plurality 
of available first delay values (GD1-GDn) separated from one another by increments at 
a first resolution level (it has a chance by adjusting the state of switch matrix 45, the 
dials 41, 48 and 49 and the command switch 50 by microcomputer 65 and see col. 4 
line 60-col.5 line 67); and 

a second delay module (71 ) adapted to apply a second amount of delay to the 
partially delayed digital audio signal to generate the delayed output digital audio signal, 
wherein the second delay module (71) is adapted to select the second amount of delay 
from a plurality of available second delay values (GR1-GRn) separated from one 



Application/Control Number: 09/190,208 Page 14 

Art Unit: 2644 

another by increments at a second resolution level different from the first resolution level 
(it has a chance by adjusting the state of switch matrix 45, the dials 41 , 48 and 49 and 
the command switch 50 by microcomputer 65 and see col. 6 line 7-col.7 line 27). 
Therefore, Nagata meets the limitations as recited. 

Conclusion 

10. THIS ACTION IS MADE FINAL Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 . 1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

1 1 . The prior art made of record and not relied upon is considered to applicant's 
disclosure. Gerzon (US PAT. 5,671,287) is recited to show other related the method 
and apparatus for processing interaural time delay in 3d digital audio. 



12. 



Any response to this action should be mailed to: 
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Mail Stop (explanation, e.g., Amendment or After-final, etc.) 

Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA 22313-1450 
Facsimile responses should be faxed to: 

(571) 273-8300 
Hand-delivered responses should be brought to: 

Customer Service Window 

Randolph Building 

401 Dulany Street 

Alexandria, VA 22314 

Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Lao, Lun-See whose telephone number is (571) 272-7501 The examiner 
can normally be reached on Monday-Friday from 8:00 to 5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Chin Vivian, can be reached on (571) 272-7848. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the Technology Center 2600 whose telephone number is (571) 272-2600. 

Lao, Lun-See **%S% 

Patent Examiner 

US Patent and Trademark Office 

Knox 

571-272-7501 

Date 02-22-2006 
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